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CHAPTER 3 
RESEARCH METHODOLOGY 
3.1 INTRODUCTION 
This chapter focuses on study area, research design, as well as the sampling 
strategy. Besides that, the procedure of data collection technique and instrumentation are 
being discussed as well in this chapter, with the utilization of several instruments such as 
Turnkey Dustmate, and Inductive Coupled Plasma - Mass Spectrometry (ICP-MS) as well. 
3.2 STUDY AREA 
The study area of this research was focused on the indoor workplace building of 
chemical company. The reason that chemical company was being chosen as the sampling 
area of this research due to the indoor environment of that building might presence of the 
heavy metals that associated with the fine and coarse particulate matters (PM) which able 
to create risks to the human health such as respiratory problems. The division of this study 
area was divided into indoors and outdoors in order to investigate the relationship of 
physicochemical characteristics of fine and coarse particles in the indoor and outdoor of 
workplace building of chemical company. 
3.3 RESEARCH DESIGN 
In this research, experimental study was carried out to detect those 
physicochemical characteristics of fine and coarse particles in the indoor workplace 
building of chemical company. Data collection was done by using TSI CALC- IAQ meter 
to 
.measure the temperature, air flow-velocity, as well as the relative humidity of the
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indoor and outdoor workplace building which might influence the movement of the fine 
and coarse particles infiltrated from outdoor to indoor environment. Besides that, light 
scattering hand-held instrument, Dustmate was used to measure the particle mass 
concentration level of the fine and coarse particles and collect the sample PM as well. 
This design was selected in order to determine the concentration level of fine and coarse 
particles in the indoor building and identify whether this level is complied with the 
standard limit of guidelines and references for indoor air quality. Moreover, the heavy 
metals that associated with the fine and coarse particles were analyzed and identified by 
using the Inductive Coupled Plasma- Mass Spectrometry (ICP-MS). 
3.4 SAMPLING STRATEGY 
There are three phases of the process flow in this research which shown in the 
Figure 3.1. This study was begun with the first phase that was walkthrough observation. 
This phase was carried out for study the plan layout of the building and the selection of 
the workplace building location that suitable to carry out the data collection related to this 
study. Next, data collection by using different instruments was done in second phase. In 
this phase, the environmental parameters such as temperature, air velocity and relative 
humidity of indoor and outdoor workplace building of chemical company, as well as the 
physicochemical characteristics of fine and coarse particles which include the particle 
concentrations of both fine and coarse particles, and the heavy metals which associated 
with both particles were studied. After that, data analysis and documentation were 
performed in third or last phase. In this phase, the outcomes were analyzed by SPSS 
software with version 20 and Microsoft Excel, then the data was documented if the 
outcomes were obtained. 
3.4.1 Walkthrough Observation 
A preliminary walkthrough observation was conducted in first phase to observe 
the whole indoor environment of the building in order to study the building layout and to 
identify the Sources such as natural or man-made sources, and indoors or outdoors 
pathway of sources which produce PM. There are several sources which produce fine and 
coarse particles in the indoor environment such as indoor human occupants, mechanical
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ventilation and air conditioning (MVAC) system, building materials, as well as the indoor 
and outdoor activities such as walking, cleaning, and vacuuming. The exposure routes of 
sources which pose risk to human health through inhalation, ingestion and dermal contact. 
Besides that, the instruments were placed near to the sources which producing those 
particles in order to collect the particle samples. 
3.4.2 Data Collection 
Particles sampling was conducted in second phase by using light scattering hand-
held instrument, Turnkey Dustmate which equipped with Whatman GF/A 25mm fibre 
glass circles filter. Environmental parameters were determined by IAQ meter to measure 
the reading of temperature, air velocity and relative humidity of indoor workplace 
building and all these measurements were conducted simultaneously to predict the 
movement of the fine and coarse particles in the indoor and outdoor workplace building 
of chemical company. Duration of this sampling was conducted around six hours per day, 
which divided into three hours before and after the break hour. The entrance of the indoor 
building was determined via walkthrough observation in order to locate those instruments 
at the entrance of indoor and outdoor workplace building for collecting sample particles. 
Apart from this, the collected filters were digested by the microwave digester into 
liquid sample with the utilization of two chemical such as nitric acid and hydrofluoric 
acid. After that, the liquid sample was analyzed by the ICP-MS. This was carried out in 
order to measure the heavy metal concentration which associated with the fine and coarse 
particles in different location of the workplace building of chemical company. 
3.4.3 Data Analysis 
Apart from this, the samples of fine and coarse particles that collected in the 
indoor and outdoor environment of the building were analyzed due to different 
physicochemical characteristics. Data analysis was conducted by using Excel and SPSS 
(v.20) software after getting the results of sample analysis. The data for the particle mass 
concentration was analyzed by Excel and expressed as means. In addition, spss software 
version 20.0 was utilized to perform statistical analysis of the experimental data such as
